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give the effect of the frequency of slip, they actually consist of
sections of waves of full frequency, that is, meet the full station-
ary impedance in the rotor secondary, and not the very much
lower impedance of the low-frequency currents in the ordinary
induction motor.

If, therefore, the brushes on the commutator are set so that
the inserted voltage is in phase with the voltage generated in the
secondary, the power-factor of the motor is very poor. Shifting
the brushes, by a phase displacement between the generated and
the inserted voltage, the secondary currents can be made to lead,
and thereby compensate for the lag due to self-inductance and
unity power-factor produced. This, however, is the case only
at one definite load, and at all other loads either overcompensa-
tion or undercompensation takes place, resulting in poor power-
factor, either lagging or leading. Such a polyphase adjustable-
speed motor thus requires shifting of the brushes with the load
or other adjustment, to maintain reasonable power-factor, and
for this reason has not been used.

(c) Power-factor compensation. The production of an alter-
nating magnetic flux requires wattless or reactive volt-amperes,
which are proportional to the frequency. Exciting an induction
motor not by the stationary primary but by the revolving sec-
ondary, which has the much lower frequency of slip, reduces the
volt-amperes excitation in the proportion of full frequency to
frequency of slip, that is, to practically nothing. This can be done
by feeding the exciting current into the secondary by commuta-
tor. If -the secondary contains no other winding but that con-
nected to the commutator, the motor gives a poor power-factor.
If, however, in addition to the exciting winding, fed by the com-
mutator, a permanently short-circuited winding is used, as a
squirrel-cage winding, the exciting impedance of the former is
reduced to practically nothing by the short-circuit winding coin-
cident with it, and so by overexcitation unity power-factor or
even leading current can be produced. The presence of the short-
circuited winding, however, excludes this method from speed
control, and such a motor (Heyland motor) runs near synchron-
ism just as the ordinary induction motor, differing merely by the
power-factor. Regarding hereto see Chapter on "Induction
Motors with Secondary Excitation.77

This method of excitation by feeding the alternating current
through a commutator into the rotor has been used very success-
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